-6- 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Listing of Claims: 
CLAIMS 

1. A m e thod for trimm i ng a functional r e s i stor, the method compr i sing: 

provid i ng a therma ll y i solat e d micro p l atform on a substrat e ; 

p l acing a p l ura l ity of th e rma ll y - tr i mmab le functiona l r e s i stors on th e th e rmal l y - 
isolat e d micro - p l atform; 

subj e ct i ng a portion of th e th e rma ll y iso l at e d micro p l atform to a h e at puls e 
such that a rosistanco value of ono of said plura li ty of functiona l res i stors i s 
tr i mmod wh i lo a ros i stanco va l u o of rema i ning on e s of sa i d p l ura l ity of functiona l 
res i stors rema i ns substant i a ll y untrimm e d. 

2. A m e thod as c l a i m e d i n c l a i m 1, furth e r compr i sing p l ac i ng a h e at i ng r e s i stor on th e 

th e rma l ly -i solat e d m i cro - p l atform in c l os e prox i m i ty to at le ast on e of th e p l ura li ty of 
funct i ona l r e sistors, wh e r ei n sa i d subj e ct i ng a port i on of th e th e rmally - iso l at e d 
micro - platform furth e r compr i s e s pass i ng a s i gna l through th e h e at i ng r e sistor to 
i ncroaso its tomporaturo s i gn i f i cant l y for tho purpose of tr i mm i ng sa i d at le ast ono 
of said p l ura l ity of functiona l r e sistors without substantial l y aff e ct i ng r e ma i n i ng 
on e s of th e p l ura li ty of funct i onal r e sistors on th e th e rma ll y i so l at e d micro - p l atform 

3. A m e thod as cla i m e d i n c l a i m 2, wh e r ei n p l ac i ng a h e ating r e s i stor on th e th e rma ll y - 

i solat e d m i cro platform further comprises plac i ng said h o oting r e s i stor such th a t i t 
i s e l e ctr i ca l ly i so l at e d from said at least one of th e p l urality of funct i ona l r e sistors. 
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A. A method as cla i mod in any one of c l a i ms 1 to 3, whoro i n sa i d subject i ng compr i coG 
prov i ding a p l ural i ty of o l octrica l pu l ses and m e asur i ng sa i d resistance va l u e of one 
of sa i d p l ural i ty of funct i ona l r e sistors i n b e tw ee n each of said p l ura li ty of ele ctrica l 
pu l ses to determ i ne wheth e r a target res i stance valu e has b e en obtained. 

5. A m e thod as cla i m e d i n any on e of c l aims 1 to 4 , wh e r ei n sa i d h e at i ng compr i s e s 

provid i ng dynamica ll y - shap e d e lectr i ca l pu l s e s to ach ie v e substant i a ll y constant 
t e mp e ratur e as a funct i on of tim e dur i ng a tr i mm i ng puls e . 

6. A m e thod as c l aimed i n c l a i m 2, wh e r ei n sa i d p l acing a h e at i ng r e s i stor on th e 

th e rma ll y i solat e d micro p l atform furth e r compris e s p l acing sa i d hooting resistor 
such that it traces said at le ast on e of said p l ura li ty of funct i ona l resistors. 

7. A m e thod as cla i m e d i n c l a i m 6, wh e re i n sa i d h e ating r e s i stor i s p l ac e d a l ong an 

outsid e port i on of said funct i ona l r e s i stor to obta i n a substant i a ll y constant 
t e mp e ratur e d i str i bution across said funct i ona l res i stor. 

8. A m e thod as cla i m e d i n any on e of c l a i ms 1 to 7, furth e r compr i sing ra i sing said 

th e rma ll y i so l at e d m i cro platform's temperature to trim downwards values of a ll 
trimmab le funct i onal r e sistors on said th e rma l ly -i so l at e d m i cro - p l atform, m e asur i ng 
sa i d tr i mmabl e functiona l r e s i stors, and i nd i v i dua ll y tr i mming upwards e ach of said 
trimmab l e functiona l res i stors. 

9. A m e thod for prov i ding and trimming a circu i t, the m e thod comprising: 

provid i ng at least on e therma l ly i so l ated micro p l atform on a substrate; 

p l ac i ng at le ast two r e s i st i v e ele m e nts w i th non zero t e mp e ratur e i nduc e d dr i ft 
on sa i d at loast one therma l ly isolated micro platform, such that said at least two 
r e sistive e l ements on sa i d at le ast on e m i cro p l atform ar e subj e ct e d to a 
substant i al l y sam e op e rat i ng e nv i ronm e nt, at le ast on e of sa i d at le ast two r e s i st i v e 
ele m e nts on said at l e ast on e m i cro platform be i ng th e rma ll y tr i mmab le ; 
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tr i mming sa i d at loast ono ros i st i vo o l omont on said at l east on e m i cro p l atform 
to tr i m said circuit by therma l cycling; 

connect i ng sa i d at le ast two r e s i st i v e e l e m e nts tog e th e r in said circuit in a 
manner to comp e nsate for sa i d op e rat i ng e nvironment on sa i d at l oast one m i cro 
p l atform; 

wh e r ei n h e at g e n e rat e d during op e ration on th e at le ast on e micro - p l atform i s 
d i str i but e d among sa i d at l e ast two r e sistive e le m e nts such that t e mp e ratur e dr i ft is 
substant i a l ly comp o ns a t o d. 

10. A method as c l a i med i n claim 9, wh e r ei n said conn e cting sa i d at le ast two ros i stivo 
ele m e nts tog e th e r compris e s conn e cting sa i d two r e s i st i v e ele m e nts i n s e r ie s, 
wh e r ei n an appl ie d vo l tag e i s d i v i d e d w i th a pr e det e rm i n e d rat i o. 

11. A m e thod as claim e d i n c l aim 9, wh e r ei n sa i d p l ac i ng at le ast two r e s i st i v e 
e l ements of sa i d circuit on said at le ast on e th e rmal l y iso l at e d micro p l atform 
compr i s e s sa i d at le ast two r e s i st i v e ele m e nts to b e t e mp e rature sens i tive 
elements locat e d clos e ly on sa i d at l e ast on e therma l ly iso l at e d micro p l atform, 
and whos e s i gna l s ar e comb i n e d to m e asur e a t e mp e ratur e differ e nt i a l i nduc e d 
dur i ng op e rat i on. 

12. A method as c l aimed in cla i m 11, whor ei n said s i gnals are comb i ned to moasuro a 
temperature d i fferent i a l induced by a gas movomont. 

13. A m e thod as c l a i m e d i n c l a i m 9, furth e r compr i s i ng p l ac i ng a h e at i ng r e s i stor on th e 
at le ast on e th e rma ll y -i so l at e d m i cro platform i n clos e prox i mity to said at l e ast on e 
r e s i st i v e ele m e nt, wh e r ei n said tr i mm i ng sa i d at le ast on e r e s i st i v e ele m e nt furth e r 
compr i s e s pass i ng a s i gna l through th e h e at i ng r e sistor to i ncr e as e i ts t e mp e ratur e 
s i gnif i cant l y for th e purpos e of tr i mm i ng sa i d at le ast on e r e s i st i v e el em e nt. 
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1 4 . A method as cla i m e d i n c l aim 13, wh e r ei n sa i d h e at i ng res i stor and said at le ast 
one r o sist i v o olo m e nt ar e on soparato therma ll y i so l ated m i cro p l atforms. 

15. A m e thod as c l aim e d i n any on e of c l a i ms 9 to 14, whoroin sa i d tr i mming 
compris e s prov i ding a plura li ty of e l e ctr i ca l pu l sos and m e asur i ng sa i d r e sistanc e 
va l u e of on e of sa i d at l e ast two res i st i v e e l e m e nts i n b e tw ee n e ach of sa i d 
p l ural i ty of e l e ctr i ca l pu l s e s to d e t e rmin e wh e th e r a targ e t resistanc e valu e has 
b ee n obtain e d. 

16. A m e thod as cla i m e d i n any on o of c l a i ms 9 to 15, wh o r o in said h e at i ng compr i ses 
prov i d i ng dynam i ca ll y - shap e d el ectr i ca l puls e s to ach ie v e substant i a ll y constant 
t e mp e ratur e as a function of t i m e dur i ng a tr i mming pu l s e . 

17. A mothod for tr i mm i ng a funct i ona l r e sistor, th e m e thod comprising: 

providing a th e rmal l y isolat e d m i cro p l atform on a substrate; 

p l acing a functional r e sistor on sa i d th e rma ll y isolated m i cro platform; 

subjecting sa i d funct i ona l r e s i stor to a h e at sourc e hav i ng a pow e r 
d i ssipat i on g e om e try adapted to obta i n a substant i a ll y constant t e mperatur e 
d i stribution across said funct i ona l r e sistor wh e n a t e mp e rature of sa i d funct i ona l 
res i stor i s ra i sed for tr i mm i ng purposes; a nd 

trimming sa i d functiona l res i stor using at l e ast one heat pu l se. 

18. A m e thod as c l a i m e d i n c l a i m 17, wh e r ei n sa i d tr i mm i ng compr i s e s passing a 
s i gna l through sa i d functiona l resistor, sa i d functiona l resistor providing said hoat 
sourc e . 

19. A m e thod as c l aim e d i n c l aim 17, whoro i n sa i d subj e ct i ng compr i ses p l acing a 
hoat i ng ros i stor on sa i d th e rma l ly iso l at e d micro p l atform i n close prox i m i ty to said 
funct i onal r e s i stor, and whoro i n said tr i mm i ng compr i s e s passing a signa l through 
sa i d h e at i ng res i stor to tr i m sa i d funct i onal r e sistor. 
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20. A m e thod as c l a i m e d i n c l aim 19, wh o roin said subj e cting furth e r compr i sos 
des i gn i ng a h e ater path to e ncircle sa i d funct i onal r e sistor. 

21. A m e thod as c l a i m e d i n any on e of cla i ms 17 to 20, wh e r ei n sa i d subj e ct i ng 
compris e s supp l ying more h e at around e dg e s of a r e gion i n which most of said 
functiona l r e s i stor r e s i d e s, i n ord e r to counteract a faster h e at d i ss i pation i n said 
odgos and resulting temp e rature gradi e nts across the therma ll y iso l ated m i cro 
p l atform. 

22. A m e thod as c l aim e d i n c l a i m 19, wh e r ei n sa i d subj e cting furth e r compr i s e s 
d e s i gn i ng a h e at e r path to substant i a ll y e nc l os e sa i d funct i onal r e sistor with said 
heating res i stor. 

23. A m e thod as c l aimed in any one of c l a i ms 17 to 22, where i n said subject i ng 
compr i sos i ncreasing a dens i ty of resist i ve l ines near l ocat i ons whore there is 
gr e ater heat loss to comp e nsate for the h e at l oss. 

24 A m e thod as c l aim e d in any on e of claims 17 to 22, where i n sa i d trimming 
comprises prov i d i ng a plura li ty of e le ctrica l pu l ses and measur i ng sa i d res i stanc e 
va l ue of one of sa i d p l ura l ity of functional res i stors i n between each of sa i d p l ura l ity 
of el ectr i ca l pu l s e s to d e t e rm i ne whether a target res i stance va l ue has b ee n 
obta i n e d. 

25. A m e thod as c l aim e d i n any on e of c l a i ms 17 to 22, wher ei n said tr i mm i ng 
compr i s e s prov i d i ng dynam i ca ll y - shap e d ele ctrical puls e s to ach ie v e substant i a ll y 
constant t e mp e ratur e as a funct i on of t i m e dur i ng a tr i mm i ng pu l s e . 

26. A circuit for trimming a functional resistor, the circuit comprising: 

a th e rma ll y i so l ated m i cro p l atform on a substrate; 
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a plurality of functional resistors spac e d apart on the thermally-isolated m i cro 
p l atform on a substrate ; and 

trimming circuitry for subjecting a portion of the th e rma ll y -i so l at e d m i cro 
platform substrate to heat pulses such that a resistance value of one of said 
plurality of functional resistors is trimmed while a resistance value of remaining, 
ones of said plurality of functional resistors remains substantially untrimmed. 

27. A circuit as claimed in claim 2& 56, wherein said trimming circuitry comprises 
circuitry for passing a signal through said one of said plurality of functional 
resistors. 

28. A circuit as claimed in claim 26_56, wherein said trimming circuitry comprises at 
least one heating resistor on said micro-platform for receiving a signal and 
trimming said one of said plurality of functional resistors. 

29. A circuit as claimed in claim 28, wherein each of said at least one heating resistor 
traces at least one of said plurality of functional resistors. 

30. A circuit as claimed in claim 29, wherein a first pair of functional resistor and 
heating resistor is grouped and embedded with a second pair of functional resistor 
and heating element so that locations of portions of said first pair and said second 
pair alternate on said thermally-isolated micro-platform. 

31. A circuit as claimed in claim 30, wherein said portions of said first pair and said 
second pair are separated by slots in said thermally-isolated micro-platform, 
thereby reducing heat transfer and increasing thermal isolation between said first 
pair and said second pair. 

32. A circuit as claimed in claim 31 , wherein said slots are continuous. 
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33. A circuit as claimed in claim 2§ 56, wherein said trimming circuitry comprises 
circuitry for transmitting a plurality of electrical pulses and measuring said 
resistance value of one of said plurality of functional resistors in between each of 
said plurality of electrical pulses to determine whether a target resistance value 
has been obtained. 

34. A circuit as claimed in claim 26 56, wherein said trimming circuitry comprises 
circuitry for transmitting dynamically-shaped pulses to achieve substantially 
constant temperature as a function of time during a trimming pulse. 

35. A circuit for trimming circuit elements, the circuit comprising: 

at loast ono thermal l y iso l ated m i cro platform on a substrate; 

at least two resistive elements with non-zero temperature induced drift 
thermally-isolated on said — at le ast ono therma ll y isolat e d — micro p l atform a 
substrate , such that said at least two resistive elements on sa i d at l oast ono micro 
p l atform are subjected to a substantially same operating environment, at least one 
of said at least two resistive elements on sa i d at le ast on e m i cro p l atform being 
thermally trimmable; and 

trimming circuitry for thermally trimming said at least one of said at least two 
resistive elements; 

wherein said at least two resistive elements are connected together in said 
circuit in a manner to compensate for said operating environment on sa i d at l oast 
on e m i cro - platform , and heat generated on th e at le ast on e micro - p l atform is 
distributed among the at least two circuit elements such that an effect of 
temperature drift is compensated. 

36. A circuit as claimed in claim 3457, wherein said at least two resistive elements are 
connected together in series and an applied voltage is divided with a 
predetermined ratio. 
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37. A circuit as claimed in claim 3457, wherein said at least two resistive elements are 
temperature sensitive elements located closely on said at least one thermally- 
isolated micro-platform, and whose signals are combined to measure a 
temperature differential. 

38. A circuit as claimed in claim 3457, further comprising a heating resistor on the at 
least one thermally-isolated micro-platform in close proximity to said at least one 
resistive element, wherein said trimming circuitry further circuitry for passing a 
signal through the heating resistor to increase its temperature significantly for the 
purpose of trimming said at least one resistive element. 

39. A circuit as claimed in claim 37, wherein said heating resistor and said at least one 
resistive element are on separate thermally-isolated micro-platforms. 

40. A circuit as claimed in claim 3457, wherein said trimming circuitry for heating 
further comprises circuitry for transmitting a plurality of electrical pulses and 
measuring said resistance value of one of said at least two resistive elements in 
between each of said plurality of electrical pulses to determine whether a target 
resistance value has been obtained. 

41. A circuit as claimed in claim 3457, wherein said trimming circuitry for heating 
comprises circuitry for transmitting dynamically-shaped pulses to achieve 
substantially constant temperature as a function of time during a trimming pulse. 

42. A circuit for trimming a functional resistor, the circuit comprising: 

a th e rma ll y -i so l at e d m i cro - p l atform on a substrat e ; 

a functional resistor on sa i d therma ll y i so l atod micro p l atform a substrate 
subject to a heat source having a power dissipation geometry adapted to obtain a 
substantially constant temperature distribution across said functional resistor when 
a temperature of said functional resistor is raised for trimming purposes; and 
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trimming circuitry for trimming the functional resistor. 

43. A circuit as claimed in claim 4258, wherein said heat source comprises a heating 
resistor on said thermally-isolated micro-platform in close proximity to said 
functional resistor, and wherein said trimming circuitry comprises circuitry for 
passing a signal through said heating resistor to trim said functional resistor. 

44. A circuit as claimed in claim 4258, wherein said power dissipation geometry 
comprises a heater path that encircles the functional resistor. 

45. A circuit as claimed in claim 4258, wherein said power dissipation geometry further 
comprises a heater path that provides more heat to edges of the functional resistor 
and resulting temperature gradients across the at least one thermally-isolated 
micro-platform. 

46. A circuit as claimed in claim 4258, wherein said power dissipation geometry 
comprises a heater path that substantially encloses said functional resistor with 
said heating resistor. 

47. A circuit as claimed in any one of claims 42 to 46 58, wherein said power 
dissipation geometry further comprises an increased density of resistive lines near 
locations where there is greater heat loss to compensate for the heat loss. 

48. A circuit as claimed in claim 4258, wherein said trimming circuitry for heating 
comprises circuitry for transmitting a plurality of electrical pulses and measuring 
said resistance value of one of said plurality of functional resistors in between each 
of said plurality of electrical pulses to determine whether a target resistance value 
has been obtained. 
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49. A circuit as claimed in claim 4258, wherein said trimming circuitry for heating 
comprises circuitry for transmitting dynamically-shaped pulses to achieve 
substantially constant temperature as a function of time during a trimming pulse. 

50. A method for calcu l ating a tomperature co e ffici e nt of r e sistance of a funct i ona l 
res i stor, th e m e thod compris i ng: 

provid i ng at least one therma ll y i solated m i cro p l atform on a substrat e ; 

p l ac i ng a funct i ona l res i stor on said at le ast on e th e rma ll y -i solat e d micro - 
p l atform; 

i nject i ng a hoat pu l so i nto sa i d micro p l atform to ra i se a tomporaturo of sa i d 

functiona l r e s i stor to a pr e d e t e rmin e d t e mp e ratur e ; 

m e asur i ng a r e sistanc e va l u e of said functiona l r e s i stor at a plura l ity of 

t e mp e ratur e s; and 

calculat i ng sa i d t e mperature coeff i ci e nt of ros i stanco basod on sa i d m e asured 

resistance va l u e s. 

51. A m e thod as claim e d i n cla i m 50, furth e r compris i ng p l ac i ng a h e ating r e s i stor on 
sa i d at l east on e thermal l y i solated m i cro p l atform and whoro i n sa i d injecting a 
h e at pulse compris e s pass i ng a s i gnal through said h e at i ng r e s i stor. 

52. A m e thod as cla i med in claims 50 or 51, furth e r comprising measuring a r e sistanc e 
value at a plurality of e l e vated temp e ratur e s in order to determ i n e how sa i d 
t e mp e ratur e co e ffic ie nt of r e s i stanc e var ie s as a function of tomperatur e . 

53. A m e thod as c l a i m e d i n any on e of c l a i ms 50 to 52, wh e r ei n sa i d m i cro - p l atform 
compr i s e s a p l ura l ity of sa i d funct i ona l r e s i stors, sa i d i nj e ct i ng a h e at pu l s e 
compr i s i ng h e at i ng of said m i cro - p l atform to h e at a ll of sa i d funct i ona l r e sistors at a 
sam e tim e , said measur e m e nt and sa i d ca l cu l at i ng b ei ng p e rform e d substant i a ll y 
s i mu l tan e ous l y for al l of sa i d funct i onal res i stors. 
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54. A circuit for calculating a temperature coefficient of resistance of a functional 
resistor, the circuit comprising: 

at l oast on e thermally iso l at e d micro p l atform on a substrate; 

a functional resistor on said — at — least — one — therma ll y iso l at e d — m i cro 
p l atform thermallv isolated on a substrate ; 

heating circuitry for injecting a heat pulse i nto sa i d micro platform to raise a 
temperature of said functional resistor to a predetermined temperature; 

measuring circuitry for measuring a resistance value of said functional 
resistance at a plurality of temperatures; and 

calculating circuitry for calculating said temperature coefficient of resistance 
based on said resistance value at said temperatures. 

55. A circuit as claimed in claim §459, wherein said heating circuitry comprises a 
heating resistor on said at least one thermally-isolated micro-platform for passing a 
signal through said heating resistor and heating said functional resistor. 

56. A circuit as claimed in claim 26, further comprising a thermally-isolated micro- 
platform on said substrate, and wherein said plurality of functional resistors are on 
said thermally-isolated micro-platform. 

57. A circuit as claimed in claim 35, further comprising at least one thermally-isolated 
micro-platform on said substrate, and wherein said at least two resistive elements are 
on said at least one thermally-isolated micro-platform. 

58. A circuit as claimed in claim 42, further comprising a thermally-isolated micro- 
platform on said substrate, and wherein said functional resistor is on said thermally- 
isolated micro-platform. 

59. A circuit as claimed in claim 54, further comprising at least one thermally-isolated 
micro-platform on said substrate, and wherein said functional resistor is on said at 
least one thermally-isolated micro-platform. 



